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ABSTRACT 

PROBLEM TO BE SOLVED: To improve contact reliability of an anisotropic 
conductive membrane for connecting the output terminal and an FPC in a 
liquid crystal panel or the like. 

SOLUTION: The connection wiring 183 of the active matrix substrate is 
electrically connected to an FPC 191 with an anisotropic conductive 
membrane 195 at the terminal part 182. The connection wire 183 is formed by 
deposition of a metal membrane 140 and a transparent conductive membrane 
141 as the TFT source/drain line of the active matrix substrate. The side 
of the connection wiring 183 is covered with an insulating protective 
membrane 173 at the connection region with an anisotropic conductive 
membrane 195. Thus, the metal membrane is covered with the transparent 
conductive membrane 141, and insulating membrane 109, and a protective 
membrane 174, protected from the outside air. 



COPYRIGHT: (C)2001,JPO 



(l9)B*H«?W=Jf ( J P) <12)£*584^Fpf ^aSJ (A) (HWWUiH&M*** 

#Hfi2001 -93598 

(P 2001-93598 A) 
(43)^IBQ ¥/£l3^4£ 6 B (2001. 4. 6) 



(51) Int. CI. 7 




F I 


K (##) 


H01R 11/01 




H01R 


11/01 B 


G02F 1/1339 


500 


G02F 


1/1339 500 


1/1345 






1/1345 


1/1368 




G09F 


9/00 348 L 


G09F 9/00 


348 


G02F 


1/136 500 








W*Jl(Dft23 OL (£30J€) *»H^«< 


<21)ttiBHHf 


#H2000- 219727 (P 2000-219727) 


(71)ffl 


IA 000153878 










(22)tHHB 


¥J&123p 7 m9B (2000. 7. 19) 




»^inm/p*ms^398#* 






(72)* 


OiW S¥ 


(31)®5fclf3E3I#^ 


#H3P1 1 -207041 




»£JM*Jit*r|jfi«398#ift 


(32)M5£B 


¥f£ll¥7 £22B (1999.7.22) 






(33)«j&W3£fBH 


B# ( J P) 







(54) [5E9i©fiSfl 3>^i7 h«3t*3iZ/#^#:^e 



(57) 

[BUM] *ftA*;Ufri*fc43HT\ I&DttlLSg^tFPC 
18 3 ttSg^gP 1 8 2 tC&I^Tg^tt^SI 1 9 5 t'cfc 

ot. f p c i 9 i trmmiracng^n-s. JgiiigEi& 1 

8 3 aji'f-f h 'J ^XM±«T F T©V-X/ 
HU-f>EltBi;ii"Cff«Sft. #IH4 0tS 
BJ^«K 1 4 1 CDttMKTftS. 1 9 5 t 

©»«»»K:*V»T. «^iE^ 1 8 3 OfliJSttfgfctttt 

<D&mmv>mm\*$mm 1 7 4-e«tonTv»*fc»;i© 

1109, Mil 7 4l:8LTltti, ^ft»cttn* 




B4 i« ya ipi 

































— M 
















































































XT" 



( 2 ) 

1 

[#f*«;fc©$gffl] 

mm. 

[M14] 1 Xt42 Ci5V>T, BtfE&Sffil© 

1 0 Onm~ 1 AtmT-g>-5 dtSr^fii'r^^ >^ 

[»*|R5] »*q|lXtt2C*«fiT, lfflE&JMRttA 20 
l s±j£«-£-rs&«Ji. SfcteA l *fttr^*JB*# 

[fl*JH7] f»*3S 1 Xfct2 SCiSt^T, ME&SBSIfct 

K©JP£«5 Onm-O. 5 nmT'foZ £ £ it5 30 

[«*JS9] X«2 mrlB^BJ^« 

n^irnst, sijiB»aih7>> J x^-efi-5isiss*<t!i©iHi 
Bi*Mrr*fc»©*«B«it. £=frrs¥«#g«x- 40 

ME&&E*§Hi&Jgl&t39i&m&©*«ffilT-&?K iff 
JRK*»K:ttT*»E*W£TfcS*l*E*<!:. ME 50 



iffP 2001-93598 
2 

^JR«Ofl!lBC«-r5««l«3W»«il6S*lT^* ££*<& 
ffl.£-?2>*mfcmW.o 
[rt*3Sl 3] IXIil 2(C*3ViT, ME# 

<om<DtitmMtmc#&^mi&istix^z> ££$&&£ 

[3f$914] fclKh^^X^EfiSftfeHBSr 
ttSilOMt, WEj6 1©S«K:**ftrt"5SS2© 

MESS 1 ©S«±»;:tt. i£»Kb7>i?X5'^EI^ 

jBK^Hf'Sf z&wm&m£T't£2>mmmm£. me 

JB2©*«IWH*lftJ*-r«»fc««>oS ! R^ / <— ME 

&BBl©<Wffi est sMEatfcx-^— y- 1 ^ 

Bo 

[«#jri5J i~i 4©^-rn*»ifliK* 

OEM <hSm«j tc«^ £ nt t>> -5 d £ &tt m. £ f Z> 4 s * 

[«*flil6] l~140VifnAUfl:* 
l^T. ME«««f£«B&llgT-&&;i 

[***17] »*J|i i~i4©nfn*ifi:t; 
I^T. ME£JgM©J¥£te 1 0 Onm— 1 /imffcl. ui 

[B**i8] af#JBi i~i 4©v»-rn*»i*ic4s 

a i ^ts^m^tsz. £&&&£•? 
ia»*m 9] «*jsi i~i 4©uvrna»iwc* 

[B#3120] ssjJcjsi i~i 4®Hfn*>l«C*3 

set -r z>±m-wmw. 
[it«2i] sf^i i~i 4©o»-rn^i3Riw*5 

(AT, ME395S«18©JP2te5 Onm~0. 5 ymTab 
[«*12 2] B*3S1 1-1 4ffl^fn* 1311'* 

[«*J12 3] W*3I1 1-1 4©V»mA»llBK45 
[0 0 0 1] 



( 

f 

3 

s n tc m s§ £ m co a « ± © m ss £ « ^ -r -a fc «e> © as 

e>n-2>IBi!)lH]S§*l^— lS±l:^(tfctSi^St^i 
l/^ Hn;P5^'7t>7, (EL) SfSi^. cne>^ 

[0 0 0 2] 

Snt^S. TFTa*7^&t*CSS±l:aifi!c*ft 
fc±0*»«Kt*J«U .*©*i#KSSttItl/t 

- a & £ u 3 > * £ t- * ** a§ ^ e. 

fi* U 3 >K& £ S» * H £ *«T * * . 

[0 0 0 3] U 3 >I*SttI i tfcT F T 

tt. 2l*K*i6££CSHT** : ftttt«SBa»5. * 
fftfjlcgccm' /Vsec£UiCDSI^&*&f&*£**3 d £#T? 

ZtcVbOT.^ y (I*TFT) tLTftffit 

»j4**Cfctt*RriBTaofc. fOfcftC, TAB 

(Tape Automated Bonding) JS^COG (Chip on Gl 
ass) JS^TF^AI Cfc 

[0 0 0 4] tSS*->U3>K*»tt»£bfcT 
FTTH «t»**8**»»flE#»Sft* 

£&0, B3gTFT<OfaCffiI&|IJ&tr:fc^Tn^*;M' 
ST FTipft ^JUT F T <b*> *>fi£S CMOS HIES 

7^ms§. ny7 7 0B. -y->7 p y >?w$&uzm- a 
m t mm &mm-? « * ©ss» mss * m — a«± tcf£®» 

[0 0 0 5] ±K©J:5&7£5V-7*Vh'Ji7*»£T 
*S#«U S^iH^£FPC(Flexible Print Circui 

3 o i:s^ttitm ciotFPc \z&m. s n^g^E 



3 ) 2001-93598 

4 

^©KMtit^T. 
[0 0 0 6] 

7?f-f7VhiJ i7 7.»«tC*5t,iT. #7Xaffil©S 
S©|fi«(l2±K:»«iH»3 36«»fiE$nT^*. FPC 
4 'J -f 5 H & £T&5 pJig'ttOMS 5 ± Kfflfc £#> 
S&5#&©E8§i6a^J&£*lTV>&. m7jt42g!IM7 

$J9 (Wig) rtcMsnTna. S^SH^3£FPC 
10 4©±©E£li6 9-8 Ci-pTl^WtcS 

[0 0 0 7] S^1H^3«, 7Jl'3-!>AW>6;f 
C^SI 3 at I T Oflt«<Z)]£913MUJl 3b©2 #Jf * 

jfitJi-sTVi*. mmmnm3biiisX7)\'S.-vi±te 

813 ad««mttX^— ii- 8 CJf SnT«t5*5^n 

mmmm.m3 b «-f A«xx&i'®^8 

20 3 aWfta^^SrtelhUTV^. 

[0 0 0 8] L^L ^Il3a©llteft^it 

*3?>. »m&*3 tF PC 4 £©8a*©flr*tt§~Ftf* 
B8tft5. Sfc, FPC4#*S53ftfctttBT?H:. & 
BK3 a©«®tt»Bfc*bT^*&«>. 

[0 0 0 9] #fg!ma±i£Lfcl?>m&£#MSl,T, FP 

30 fz&ifcmm*m&-?z>z.t$:gmt-tz>. 

[0 0 10] 

[»IS«ftt5fc6®^S] ±jZI!©1S|I®£1£^£#P& 
[0 0 1 1] Sfc, fl&©*J5Ktt, S«±iC »l»r-7> 

5HlK*teroillK£^ _ r*fc*©^EISi, Sr^-T 

-5. 

[0 0 12] ifc, *6©«j«tt*Bth7>^^3&«iB« 

^nfciHiK^w-r^m i oist, strssm i ©aifif'*f 

jRl ©*«±»Ctt. HfIlr2»IKh7>v J X5'^EB^n/t 
50 IsIgSSffiWlHlJSt^'rSfc*©. ^Mlt. M^8^ 



( 4 ) 

i 

5 

[0 0 13] *fc. «!OiJ«tt»Rh5>^X^^El 

rtir*JB2oaiiRfct#"r***#*«'e*'3T, me 
*ffi^«-rsaw*«Kt"ca*»iKiB*i, me*** 

HRjWBjA $ tlT ^ * - £ £ "t * . 

[0 0 1 4] 

Jxao*MS8ii:JW^fct^©3>^ ^ hifi 20 

[0 0 15] 7i7r^^hU^xS1g±©SlEii 
8 3 ttS^SP 1 8 2 [:^^TS^ttlil 1 9 5 tC^o 

t, f p c 1 9 1 i:i««i:8«sns. mwmn l 8 

3 «7>f ^ b ij ? 7l*±CT FT©V-X / H 

1114 0 &a9JWU( 1 4 1 ^aiKTSS. 

it»19 5iO»«»»l:*^T, Jg^IE££l8 3Q 

•Jffitt«fttt»Ta*fi«« 1 7 3 CSbtlt^o 30 
[0 0 16] E0!>*ififc«J:?K KIBE Eft 1 8 3co^®M 
14 0©iffili«BWl7 4T8bft5. t£^T. 

»#fc:fe^T. &HR l 4 0 fc);3933l«BI l 4 l , mm 

Ml 0 9, ffiaKi7 4[:gtti^n, 

[0017] ftSK 1 7 4 W: V-*/ K U-f >IH^C0± 
**«»16Ttt, rili7 4fi7^f^7h^x 

x^-it 1 7 2 fcra&iSTffasnT^*. 
[ooi8] si6 \z^k~rx o £S«e* 304 

>&f&<Dm\zm&i2nrcmmm 1 38,13 9 -c^ks 

[0 0 19] ^BJK&^T, gMlE^^^JS^COSM 



4#Bfl 2 0 0 1 - 9 3 5 9 8 
6 

BKKK^Sn&^o ^JBK^ff^ttl 0 Onm- 1 um 
tt4. &JBBtiL,Tte, 7;i^x^A (Al) , ^> 
(Ta) , (Ti) , : EU^r> (Mo) > 

^>^f> (w) ^satfnfcTcSCirt^iT** 

Tt)t)^5U^ ( ^tLTH Mo-W^fe Mo 
-Ta€r£^ MELfcS»i**Ofb^4l^**»fc 
(TaN) , ^<b^>^X^> (WN) , S^b 
(TIN) K« S!ft ; t'J^r> (MoN) OTHtf 

[0 0 2 0] 2^3*«IK©ff*tt5 Onrn—0. 5 Mint 
»W*««<B»»tt* SKb-Y >Wk (I n 
, O s ) ^ft^O^'JASftXX^ (In, O, — Sn 
O, ; I TO) U£*7.ny9fc^%&m&fefcii*m 

y^yifmmtmst^mmz^onvo l*>u mz 

& (In 2 O s — ZnO) SrflJ^Tfc&^o BKb-f 
ASMfM^I¥WCin, ITOK#LT» 
5fcJttt^fe«nT^*©T, h*K>E»16 90«I 
Tgftt^A 1 £<0««R«*KltT#£ o n«IC, ft 
fbMffl (ZnO) fciILfc*m-e&0, S6C*rI«JKO 

aia^^«*ss«)^fc«)^^f'j (Ga) zmtin 

LfcKfb^gJ (ZnO:Ga) fti'^ffl^ili^ 

[0021] [mmmm2i ^tz. {f—bf&mtnvx 

—/^mz-?z>z.h\z£.v, mm&^&fr*>®m\z&}fr-D 
y-hE«*vx^Kbfc***«©F-tr>jft 

[0 0 2 2] T—^l&Wz-?Z>tc£>\Zte, iSS^y^X 

XV^f ^^ffiilttT'Y i7 D^g«^y7X7 (In 
ductively Coupled Plasma: I CP) ^JS^fcXy ^> 

[0023] icp^ffl^^xvsaigiTH y 
izmni-T^^x^&mi&Tzjjfe&m^T^z* zc 



7 

^ffi-^y^X^^SgB^HLT^#BB¥9 - 2 9 3 6 

[0 0 2 4] CCDcfc^&I CP Sl^ty^X^iJIS 
H («*-fcf. Xy?>^gl) <0*iS1M&H*BI2 5K 

12£SEBU 77f>^7^X13^LTRFi 
Mo J =rotB (m. teSffiS*) 

[0026] fit, 7r^x-^««Ra»o)ffiaij^se 

t^, 0#i5iK:RSMt»E**£i;* (52), 
- d B/d t = rotE 

[0028] m&nRET'm^&ajjWzmmznTX 

[0 0 2 9] 7>rt3^f;H2 (ICP/W-WD 
2n£) i*«flJ©T«««15 

ft0»-r*ili:^nlfil1?»*. &X.y^>sfm\Zfo 30 

[0 0 3 0] ICPX7?>^glT^^7Xv?: 
#£)t£>K:te, 7>ft3<JH 2 Kl«En5RFtt«t J 

##JLfcv;i^x/i-f ^;i/3-r;i/2 20 1 cpx^f> 

^B^W^^nfCo H2 6^2 1li5^fi> 2 3, 
2 6ii77f>^7^X, 2 4, 2 7 teRFSJUCTfe 

[0 0 3 1] uOct5 67;^7/H yJUn-i fr&mfd 
LftlCPSffl^Xyf^SISfflWt, tftfSW 
*M4i*«tt*f »OX *y ^ > ^ £ A» \zff o z. t ffi*V * * 

[0 0 3 2] BfSW^r — Z 1 ?— ft <9 ICPX 
y?>i? r 8lO/H7X/t'7*-8KS:ll®t5. 0 2 7 
te, f-/^ft 0 O/H 7^A7-ftStt$*bfc8t 
&£> e a2 7i:*bfcJ:5^ AW TX/W-^Sl'JS 50 



2001-93598 

8 

2 7s 1 6 ^LTRFlSl 7 
nt^^ ««±*07>ft3<;H 2 CRFISEW 
EPilP^n^^, Ty^i-U^ )ll 2 l:RFti J a*** 

[0 0 2 5] s 

(51) 
[0 0 2 7] 

(52) 

i;tf-/^ft 6> «i«t5:tm^o B2 7H 

ft(OSffifi!l^dHj-S/WT^«* (13. 5 6MH 
z) 4frfiFtt**-r. ^il^frchLTteSS^ CWAfc 
TOD-T^lS^&m^, 13. 5 6 MHz) £3. 2W/cm 2 , 
OPatlTlyf^^lCCF^Cl,* 

[0 0 3 3] B2 7i:ST«t5f:r-/Mtt/H7^ 
12 8 — 3 8 4mW/cm I O^Hlr 70 — 20° £T 

43, CF ( , C l,^«E*tt#^3 OSCCMibfc. 
[0 0 3 4] ifc, H2 8^R*&af-A-ftU6 
0-8 0° ^T^^^ii^Cch^pJteTfe^tC ttfftfr 
£ 0 02 8<©*K*ft=Ttt> f-/t-ft0X7f 

CF< tC \t<D^nt<DWim%:6 OSCCMtbT, CF 

/H7Xl^iil 2 8mW/cm 2 <hL,£io 
[0 0 3 5] St-^— /I— A 0 \$?>{fXT>£ W7, 

02 9 \Z&>#7>T>iiV>5?* h<£g*RJt<h^-/\ 0 --ft 
0 £Oft#te£^L^Co ^0ct5CICPX7f>^ 

-&&:j£-?z>ztT\ m#>T^%\zmm<DT-rt-ft effi 

3° - 6 0° coiB«*«J5E;-rsc:t**pIffiT*s. 

[0 0 3 6] Sfc, titt»ttt»»OICPXyf> 

df*«ir*5tt*finxi#tts#^*. w (^> 

yxr/l liTa (^>^;W 4r*-h«« 
Xf> (Mo-W) ^ G&fifcJtteMo : W=4 8 : 5 

owtx) \z^x. 3L^9->ifmm. i»nxyf> 

i5«t;^y- MiOTffi t&^y- hffiSMt 



( 6 ) 



3>ix^o, c cx-m^itity -hmmm^> i7?> [0037] 



!KfM 2001-93598 
10 



**** 


(nn/min) 






w 


70~~9 0 


2~4 


CF 4 +CI, 


Ta 


140~160 


6~8 


CI, 


Mo-W 


40—60 


0. 1~2 


CF 4 +CI 2 



[0 0 3 8] TaIttXyf>y»*35*l 4 0-16 0 
nm/minT*$>D, HftWtOXy ^XfVZHRltlfi 

9 0nm/min<7)ttfflTy-h^»Mt^SKJt^2-4 t 

ttlt, T a IfJffift*^ 2 0 - 3 0 Q c mT» 
0 , WK<7) 1 0 — 1 6 u Q c mJCit^TS^^i^^SI 

-6 Onm/min£ig<, HftWRKU*-*- *X y 20 

>^«*?ltttO. 1-2 C<D«»tt«JDXtt 

[0 0 3 9] F^<x^>^lCffl^£X>;/5P> 
U5ut*t**. *fc****0«XibTBCl, 30 

l>5 

[0 0 4 0] 

01 (a) 

**t±BBT*5. 40 
[0 0 4 1] HI (A) iZ^TiiV\Z, ^7Xlf 10 
i±fctt, »Bth5>^x^3&«ia«*nfclii*«i 8 8 

am^i 8 8{-iHg^n^*«N^>> ? x^^Kifj 

©teCPU^*^Utt£©«#ffl3BKl 8 7a*RttS 

[0 0 4 2] 1 8 8 Ttt«*«#Mft@!& 1 8 5 

^SKfiE-r^y- hSH^ 1 8 9 t.&»m^MW®& 1 8 
4A^6JfaE-rsy-XEIBl 9 0^7hiJ^X«l:XS 50 



iTli^Ml, #H*^tt-tn-€ r niil*TFT2 0 
4 £&m^m2 0 5**«W-SftT<f>*. 
[0 0 4 3] U-l 7 2«7^f^f^h'J^ 

nrra:*ntttt©«iJBi«-e»*. apsig&i 8 8i:*w 
sa*o^»jc3*-rsx^— tJ-<o»©«-&tt2 0-10 

0%£-?Z>£&^. £-©£§18 4, 1 8 5, 1 8 

7(C^ttJKX^-1^1 7 2<Z>ftfr0K:, »1&*|HI»^S 
SS5J:5^tTt)AK **J6«ITHU TFTOV 

[0044] is-)vm 18611 i o i ±<Dmm& 

1 8 8*cktf**«^«»0Bl 8 5, AttA^MIIIil 
K184, *©(fiCD«*ffl31|gttl 8 7<&*MMT*o 
T, ^g&Am*r«^ 1 8 2 JtDt>l*3«K:»J**nT^ 

-So 

[0 0 4 5] £fc. T^r^yvhU^XMl 00± 
<DIeIK1 8 4, 1 8 5, 1 8 7 teS^I58l 1 8 3 KJco 

ftlBcEtll 8 3I1I1IK 1 8 4, 185, 18 7(£>TFT 
(HH» E*traWF^*j«SnT^S. « 
?»18 2 tt«ttE«l 1 8 3 i-#tti:MSft, ffi<& 
l«l(?)Eii«Sf:^^o 13 1 (B) fcffi^S&i 

[0 0 4 6] HI (B) \Z^-?&5\Z, Sg^g&l 8 2<D 

8 3ttjB^«l 8 2tCfcV>T, STfriMMWRKcfcoTF 

p c i 9 i omu i9ib tiiwi:gi$HTi^o 

191alJFPC19 ld^Rtt^ftTl^fifiSfit. 
[0 0 4 7] H2tt7^^hiJJX«*l 00© 
HlBoyPyJBTM. ^««^^»0SS1 8 411, 
y7M/vX^0K5Ol a, WOli/7#m$6 5 0 2 
a, A + ^^7(US§5 0 3 a. It >7U >tfm& 5 0 4 £ 

Uv?X^[§Jg§ 5 0 1 b, I/^v7^@B5 0 2 b, A 
y7rIsIK5 0 3 bifAT^S. 
[0 0 4 8] '>7M/^^@B5 0 1a, 501bB 



( 7 ) 

11 

B»«E**5-16V 0 V) TfeO, - 

Oim&ft^J^SCMOSIelg&teTFTtt. B 6 KST 
©Sl©pft^STFT2 0 OtRlOnf^^ 
iTFT2 0 1T«no ifc, U^Olzyy^^S 

0 2 a, 5O2b^7770B5O3a, 5 0 3 b tt 

[0 0 4 9] iJ->7 r U>^ r iaK5 0 4H7tn^ y 10 
^*6J*0. IitE*U4-16Vt*^, Stt*« 

f5*****&«>» 06tStS2(OpfV^STFT 
2 0 2 t»20nftWaTFT 2 0 3tMt^^ 

2 0 2flD*7«»«[3WW«fc«C*fc#t4, *1S«2T* 

wf >m&<D t f t Tfp«-r £ t a t^o 

[0 0 5 0] H*SH4B»«E** 14-16VT 

(Ea5»«*ftO«j£*>S1*>:/y >ifiattJ:Ot) 20 

"THiSlTFT2 0 4Oct-5^v;i/^y— hfllifitb, £ 
6l:LDD*«SR»fciItt40*«itK 
[0 0 5 1] IX'fl! 1 8 8 tmW)®1& 185, 1 

D/A3>A-?, rBHESSS, 

[0 0 5 2] £*T, y^f^^h'J^XSS^Sl 
a*ifi93f*. H3-H7ttSI*ffil 8 8, IEt!>te]&§(£ 
fflll^flfliT^O, H9-B1 ltt»«K« 

1 8 3<A)ffi^aSl 8 2 Of£§3Xgft^T0T*$>£. dtl 

[0 0 5 3] SfilOl ^tt3-->^tfcO# 7 0 5 9 

1 7 3 7 #5*&£fcft*£n*/tU^A* 40 

xsisofat-, #ijx^i/>^i/^^i/-f- (pe 

T) , ^iJXfl//t7^l/-h (PEN) , *'JI- 

T-;nt;u^^-> (pes) UEK^mgJ5&*m\st£^ 
m^z>m&\z\$, ^772*jactDfcio-2o , ci* 

T, S«l 0 1 OTFT^ntlt:, S«l 0 1 



#P*f§ 2001-93598 
12 

2ftjgjfrr*. fclAfcf, ^XvCVDtetSiH,, 
N H 3 , N.03^6fP«an-5BEit*flS->U3>llll 0 2 
a Sri 0-200 nm (ffSb<B5 0~1 0 Onm) , |wj 

#[cs ih ( , N,ojfce««;5nMfcft*ft**ft->u 

3 >JR 102b^50-2 0 0 nm (Sf * KttlOO 
-15 0nm) OJPSKttJBJgfifc-T* (0 3 (A) ) . 

[0 0 5 4] ft •> 'J 3 >KI4a*©¥ff¥*ao 

/7XvCVDSSffl^TMno 8ftift->U^> 
Bt 1 0 2 a 14, S i 1 0 SCCM, N H 3 ft 1 0 0 SCC 

M, N,Oft2 OSCCMtLTKJSSKSAU 3 
2 5r, ^J&JE^4 0Pa, MiifSgO. 4 IW/c 
m 2 , »«SiK»6 OMHztLfc. — ^ft^ft*^ft 
v U n >m 1 0 2 b 14, S iH^5 SCCM, N, O ft 1 2 
0SCCM, H: ft 1 2 5SCCM£LT5J£^K:«AU 
1S4 0 01C, KJ&Ert2 OPa, 4 1 

W/cm 2 , ifc«Ji&lfc6 OMHz^l^c ^Itl £ CDJSIte, S1£ 

^Sft^ft^-t^ E*^x^9i#*.©*"eji!i*UT»jaE 

[0 0 5 5] Cl^)J:^^LTf^^L^ft^ft>' , Jn> 
Kl0 2aH 8S^9. 2 8X10 ! 7cbi 5 T*D, 7 
U/ft^KStT^^A (NH< H F 2 ) ft7. 13%<h7 
yftT^-^A (NH, F) ft 15. 4%*ttjS^« 
tt (X^^a^zttffi!, SpMLAL 5 0 0 ) (7) 2 0 
T;K&tt£X^>^S^6 3nm/min<hil<, 
Tl^ltS^o ^Octp^MftTSStt^ffl^^i:, C 

S^^l£*t-^OftE6<ro^^T*^o 
[0 0 5 6] 2 5-8 0 nm (£f£b< 14 3 0 - 

6 o nm) <Dmt£T?imnmj&&&-r2>¥m&mi 0 3 

aft, ^X^CVDfS^X/ty^S&i^a^S 
TJgsJcT^o W/LH ^XTCVDST^SIyUn 
>«ft 5 5 nmtDJPSlcrafiTr*. #H««§igft^Tf3 

Wr*ft^«*##»*iiffl^Tt>A^. TSfeJK 
1 0 2 t#fijl*»ftlfi 10 3a t »4M#ft*«c»fig-r 

s^tfePiieT**. iwaoiifcBfftaft^ 

>j3>Kl02a i»ft£ftzle*ft U n >«t 1 0 2 b 
^y7X7CVDStIilt«g, R*S#XftS i 
H 4 , N, CK H,*>SS i H< £H,*W4S i H, <&*Kl 

Sft^k*tfty'j3>110 2b 
©aHBflDWJfcftBrCCisWflllBfcttO, Mf^TFT 

[0 0 5 7] fit, »J|ft<&Xg*m>#»«¥*# 
Kl 0 3 aft>5ISAK¥V#Kl 0 3 bftfMirr*. -t 

, SftttJKy H)-t;|/7=-*S (RTA 
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t2KH3p 7 - 1 3 0 6 5 2 #^*TH**nfctt*^tE 

[0 0 5 8] IMWfctl/— tf-7n"-;i/ffi^TfT5»-& 

+fWW*5Bfi«»*3 0Hz tl, U— If— X* 
j^-fg^: 10 0 — 50 OmJ/cm z (ftSWKte 300 
-4 0 OmJ/cm^frs. *l/TittK-A*»StB 20 

(*-rt-7 7^*) £8 0 — 9 8 %£LTfT5<, C<D 
±5i:LTH3 (B) I^TJ:^(:^I¥#M10 
3 bSS§^i*T#5. 

[0 0 5 9] fit, 0 3 b±\Z7* 

MJV^7 7>f^S»l:«t^T, 7thTX^7PMl 

104-108^Mm« H7^X7^>^C 

[0 0 6 0] »tt¥*#Kfc*#U TFTOlt^M 
EE (Vth) SftiJ»TSBMTpSS:^"rs^*E*7C* 
^1X10"- 5X10' 7 atoms/cm s fI^<£)jtSTJ&tK 

S#*T*^»fi«l7C*fctt* (B) , 7;i^x^? 

A (A 1) , tf'J^A (Ga) 3lO 

7 p ffiT^> ? #^> (Bj Hi ) SV-X^iilTffl^ 40 
(B) ^ttf^o £©«k5&5Ftt*7C*0>aAtt 

[0 0 6 1 ] y-M6*ttl 0 9li^7XTCVDttS 
fcttX/ty^}i*ffl^, ®IJP£4 0- 1 5 0 nmtbt 
^U3>*«to«WR"C»*r*. flflAtf* 120nm 
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SdiatbtiWbA^ (0 3 (C) ) o 

[0 0 6 2] HI 3 (D) \Z7jk-?&v\Z. y-Hfi»il 

B*S^»4=»i^^?t«*©JI^6«*a««iSib 
(T a) , ^> (Ti) , ; E>jyr> (Mo) , ^> 

^/xf> (w) ^coTc^^ri^ii-r^^sM^cin^ 

7G#G>^&fflt (ftiBC^Mo-W^M, Mo-Ta 

1t^>if^> (WN) . e^^^> (T i N) E f 
(MoN) &<i:TffiKt5o #I*J£> 21 

<. TI/±itLtWNl/Wi^, TaNl/Ta 
RR*itntf±^. Sfc* 3/K£*g-&te, TaNl/ 
Tal/TaNl(i:fn«iK 2fgO (_Uf<£) * 
mBlte}g#i;^£ 1 0 - 5 0 ix Gcmc&ttHTTS £ £**Sf 

«S«:tWiK, ttfc«*»*fcHLTtt3 0 

ppmaTtntft*^fc. #i;U4\ ^>yxf> 

(W) J4K*»flES3 0 p pmJKT4:"r<bC:iT2 0 u 
[0 0 6 3] Sfc, E»»tft<B<£»8Wbfc»4* 7^5 x. 
^ 7;R-^ACS i^Scf^aiiJjQUTiitt 

*»**t«k^. w^n if-hm&zmi&'r&mnm 

h l/T, TiR/Sc*SaLftAlR^ Til/T 

1 Nl/S c*»Jnb&A ll^«tnSJ:^o 

[0064] w«*]5ja*r*»^fctt, wt^-yy h 

tl^7^ST, T;l/^f> (Ar) #X<h^St (N 
: ) ^X^AlT^lIl 1 l^ft^>^r> 
(WN) T'5 0nm^f ^{:f^U> illl 1 0$WT 

2 5 OnmCDJP^lC^-r^o ^-^ffi(7)yji* t UT, Wl 
\t$7vit?>>?7sJ-> (WF 6 ) S:ffl^TiCVDS 

bT«ffl"r*&»Jc»4«jfi«[<kSH*«fcfi«**o, wa 

©fitt¥tt 2 0 m Q c mHTi:tS C t IS L ^. W 

w^4« E<D^m.m7tMifi^^\z 

7^ftf:i5i^ SES9 9. 9 9 9 9%OT^-^7 

ft^ J: 5 i:+»E« b TWBSMt S C fc l:± 0 , ffi 
#1^9-2 O/iQcmSJIStSili^f*. 
[0 0 6 5] TaNl> T a BtttH*!;:;*/* y 
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t-5Ct^TS-5. ttffiOTaKO^t*l42 0uQcoi 

C7)T ai^M$i4 18 0m QcmgftT* 0 ^— h«ffi 

ffim&&-3<OT\ :w±l:TaI^Mtntfaffi(DT 

^^tl^LT, Ti^ilHOtLTTaN 10 
I^±I^)iiIl 1 ltLTTaIMItl)o 

[0066] *fcy-hB*s**T**«fcy--h 

ttftNl 0 9<2PflKl2-2 0 nmii©fSt'J> 
(P) £ K-7 p LfcyU3>I^MLTi3< Hitt* 

WtSTW UAJHtc*^- h*e^JS l 0 9 Kffiffc-T 

[0 0 6 7] 7*hUvy77>f-Ofillfi:J:o 
T, 7^hV7^PM2^^Tl/yXhT7^7RMl - 20 
RM6 fcJMSU ^mj^l 1 0 <h#SBIl 1 1 <hSr-®*r 
X7f>^tty- MB* 118-122 <h^SI28l 1 

2 3 ^Mt^o hmm 118-122 tmm^m 

12 3 t>$LZ> 118a — 122a SSM 

1 1 8 b- 1 2 2 b LT*J5fcS*lT 
Vi« (B4 (A) ) . 
[0 0 6 8] fit, nft^i!TFTl:LDDi* 

S (n'F-yil) ^SofCo ddT^y- hlB^l 
1 8 - 1 2 2 ^ t IT S ei&MC n 30 

-r^tttt^ibTasup-rsu^ (p)iixio if 

— 5 x 1 0 1 5 atoms/cm 3 (OftftttHT^JPi'*- 

04 (B) t*"r<t3fc»«**#:Bl^«» 
Snl^Wl 2 4- 1 2 9^»^T^o 
[0 0 6 9] fr\Z, nftWSTFTttW, V- 

li«««©»«*ff-5fc (n + K-^IS) . 7 
thVX^PM3Sffl^, hCOTX^RM8 -RM12 

nS^>E*ffl« 1 3 0- 1 3 5 6«JS Lfc, nSS^ 
-r<b^*fi*7C*^»4U> (P) ftJfl^ WW1X 
1 0 10 — 1 x l 0 2 ' atoms/cm 3 CDj6fi*EHt^ ct 3 £ 
:7*X:7^> (PH,) ^^fc^^K-^ffiTfr o 
fz (04 (C) ) o 

[0 0 7 0] fit, pft^iTFT^Mt^l 
tt¥**MJtl 0 4, 1 0 6l:7-7««*WFK> 
«*tT*i«»*pa!5F««««l 3 6, 1 3 7 «r»« 
T£o uutll y-hE«l 1 8, 120m^i 
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[0 0 7 1] nft*;HTFT*M 
t§M¥»#I1 0 5, 1 0 7, 1 0 8 H X^-h^r 
X^PM4^fflWl/yX h^X^RM13-RM15£^/£b 
tI$SaiT^< B iSSSpSW»fi«l 3 6, 1 
3 7Hy^7> (B, H 8 ) £JB^fc-f :*> F — :/ftT» 
jsrr&o caDM^cD^n> (B) igSte3xio 20 -3 
x 1 0 2t atoms/cm 3 t«c* ±5 KT* (04 (D) ) . 

[0 0 7 2] StiSpfi5F««**1 3 6, 13 7K 
tt, MXiSK&^TU > (P) #*iDSftTV>T* 
ft P £RF*E4»«« 136a, 13 7a \z\t 1 X 1 0 2 0 - 
1 x 1 0 21 atoms/cm 3 ©MET, ffiSft p £!7ffittS» 
13 6b, 137 blctel x 1 0 16 - 5 X 1 0' 9 atoms 
/cm 3 UT^S**, C©XS"C»ttl"r*# 

n> (B) ©»**i. 3fiS<h^^«k'5JcT*e:- 
L\Z&Q* p ft WIT F TOV-Xfi«* ±tf H U 

[0 0 7 3] ^(Z>«, 0 5 (A) fcS?-«fc'5K:, y-h 
E«*<k«y-Mfe«Kl 0 9±fr6«WKIHRl 3 8 
*««"TS. fiHMfelttll 3 8UWfc'>'J3>i, »flS 

Sfli*>U3>E Sft->U3>i, sfciiunssa* 
iftii 3 8 \tmmmim#nfr &mmm 

I13 8Ogf«1 0 0-2 0 0 nmit5o ^CT\ 

T\ it^Y^r^Wr h 5xf ;i/ (Tetraethyl Orthosili 
cate: TEOS) £0, i*jg-&U j£)SJE^4 0Pa, 
Sfifi«3 0 0-4-0 0 , CtU iSHS (13. 5 6MH 
z) fMSO. 5-0. 8W/cm 2 T^m^-&T^^-r^> 

[0 0 7 4] ft<t^b^U3>BI*ffl^*»^^t4, y 
7X7CVDSTS i H< , N, O, NH, j&>6f£«£ 

•^©fls«*frttRJfcffi* 2 0-2 0 OPa, SSfiS 3 
0 0-4 0 0 , CtU &m$L (6 0MHz) «;frS«0. 
1-1. 0W/cm 2 T^/£T£C£^T#£o Si 
H 4 , N, O, H,*6ff«*n*»ftafc**fl:^U 

X7CVDSTSiH 4 , NH.^SfWT* 

[0075] * n^tKommx-mu^nrcnm 
*fcttpS!*^r*^*e«7c**ettft:T*xssff 

tf^y H-y— -?)VT~-)Vm (RTAft) ^jgfflT^Cch 

»7--;MiTtti*iK*< 1 p pmKT, 
»SKB0. 1 p pmJ^T^^^#fflm4 , T4 0 0- 
7 0 0t, ftX«JKtt5 0 0-6 0 O'CTtf 
0, **Sfi«|Ttt5 5 0tT4Btr B 1©MI^f 
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m o ^ m& t- & u — if - 7 x - )v s * is^ r -a n t *w 

Sl/H (05 (B) ) . 

[0 0 7 6] gttfl:©l8©«* £ 3-10 0% 

0***«tt*B«+T, 3 0 0-4 5 0rTl~l 2 

1 0 " ~ 1 O'Vcm 1 CD^>^U >{ftf> H 

[0 0 7 7] SttfkSitf **ftOIl* , »7 b 1 6 . 
W**6*tt#tt*» &&*»ratt«R 139i£l. 0 ~ 

btli. *U-fSK. y^'J*. *U75H. #U-fS 
FT5 H, BCB (^>Vv-# Dyr» ^Sr^ffl"^ 

71 — bX'S 0*CT6 OfJx&'HIirafS&SrfTl^ ^etCi7 
ij->^--^>T-2 5 0"CT"6 O^^fiKLT^fig-r^.- 
£#Tfr<5. (8 5 (C) ) 

[0 0 7 8] HOiilC. aniftWRl 3 9£W*S&8 
{gV^DT, U£^»£<&MT£-ei*-5o bfrb, ©Stt 

[0 0 7 9] ^CD^. K7^PM5SffiK 0T5£ 

a-T*3>^d/ h*-;HfelfelM)ll 3 8. I3 9t3^fi£ 
•T4. Mtr. »^ SI5 1 8 2 CDiS&ictt 1 3 8. 1 3 9 

WSCF,, 0,tbT«*«y»Btl 3 8tlyf>y 

[0 0 8 0] fLT, V-VFH >BKfttfttttG 
* 1 8 3 S^fiK-r-S^JSlK 1 4 0 <hjS?l#SIIII 1 4 1 © 

0~ 1 5 0na>JP£-?#j£U AR¥*4tiR0V 50 
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h£^J&b. *«DTII±Cl*HT7M=*i (A 
1) S3 0 0~4 0 0niiCfST^7^StMt" 
S. Sfc, ^lIUOiLT, Til/TiNl/A 

[0081] mmmmmotinfc* teft-f a c i 

n,O s ) -^gHk-f >v£ASHfcXX-&& (I n, O, — S 
nO, ; I TO) ^&^K£^gffi&<*:<£: 
fflViT^fiKbTfflVi-&Ci:^T#S. Z.<DZ.oUttft(£> 
3Ly^>?®M\t.i§M&<n : (&W.\Z£. Off -5. brt>U # 
(C I TOfflX'7 5 l >yttli^4L^1"^OT, 
> ^'Soitt * &#"T * » KlSHt'f > 5? 9 A&ffcS$& 
(In,O s — ZnO) £fflt^Tfc&^„ gKb-Y >'J 

o &mt&&'&&te&M s ?-ft&K&n> i Toctit 

Sft^/£tt^t>^tXTl^-5©T. H >SB£S 16 9 ©3$ 

ttfclEtt (ZnO) fcjBbfcWttTfcO. 
©SiS^*«^*iS«6-5fc*^*f'J ^A (Ga) £iis 
JrabfcgtftMSB (ZnO:Ga) £ 

s*. **aswT?ttaw*«« i 4 i tittw^ 

£Ag?flsffi#B-&&£J&s£i~*. (16 (A) ) 
[0 0 8 2] @9l:i6 (A) C*fJ5S-r£&$£K& 1 8 
3©Sg?gBl 8 2^«"©«jSS:*"r. (A) «SB^©fi 

Rj5fo\zmw.i3.KW\z*ti&\s, (b) tt*R*ia»c»o 

(C) tt±»HT?»*. HI 0. El 

i i 

[0 0 8 3] y -t hVXi 7 PM6 \ZXD V~s7s hVXi' 
/t^->Sr)^Efeb, l7f>^ICi-3TV-7,iE8l4 
8-1 52th'H >@B^ 1 5 3-1 5 8 ^^^-5. 
R^. H 1 0 \Zmt& 5 CSttEM 1 8 3 *»i$-r*. 

fc<73T&-£>. (06 (B) , @10) . 
[0 0 8 4] £©tt«-C**ft«!S*fT"5£TFT©«f 

i o o%<D7^m^tsnm^x% 300-450^7 

1~1 2fl#HWS&ffl3£fT3£:&<> »5^IJ^5X7 

j:5«t«uaac«to««ieiwiii 3 8^ t«sjki 0 2 
\z\z&tct*7kX&»iVt i tm#mi 04-1 ostc&tsc 

¥®^l 0 4-10 S^W^RS^ft* 1 O'Vcm'^T 
ttiut^iiK. f©fcii)i:*^0. 0 1- 
0. lalomic%SS##-rtl«A^ofc. 
[0 0 8 5] C5LT6tSC©7thVX^lCJ;0, 3— 
©»«±tC. |g»[H]&<aTFT<h®*g|$c75HSlTFT<i: 
?r>frbfcS1SS^B£$-&-S)C:i:^-C i #^o ^K)[eISStC« 
$l©pft*JI'STFT2 0 0, ^lCDn^-V^JU^ 
TFT201, S2Opft^«TFT2 0 2, SB 2 
OnftUHT FT 2 0 3, H5j|gBC«H*T F T 2 
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[0 0 8 6] |g«3lHlS§O^lC0p^^^;U^TFT2 0 
0\z\$, Stt¥9ft» l 0 4 i:ft*MSfi«2 0 
6, jBE»flEpa!5F*E*1K*^6**V— ^«*2 0 7 
a, 2 0 7 b, HH>(S«2 0 8 a, 2 0 8 bS:fL 

[0 0 8 7] il^nfvWITFT2 0 1 

ill9ilft^LDDfW2 10, V — X«g«2 
12, HH>®«2 11«SntW fl LDDi 
«2 10Wt^fi^©fi*Bl- 0-4. 0 /x 
m, Jff*b<tt2. 0-3. O^mtt^o n^*;U 

[0 0 8 8] it>yj >yiilK<D*2<&p? L **;i4BT 
FT2 0 2OS^3Ml0 6CH ft^Mfi 20 
®2 1 3, Sf««pS^I«*««^6**V-X««2 
14a, 2 14b, HH>fi«2 15a, 2 1 5 b 

[0 0 8 9] S2^nftWSTFT 2 0 3\Z\$* % 
tt^iftll 0 7Cf t^f«I«2 1 6, LDDg 
«2 17, 2 18, V-7®«2 2 0, HW>««2 
1 9«^tm^ e LDDI^2 17, 2 180S 
Sttl. 0-4. 
[0 0 9 0] BSiT F T 2 0 4 Kite, 1 0 

8l:ft*M«IS«2 2L 2 2 2, LDDfi«2 2 30 
3-2 2 5, V-7SfcBHH>«82 2 6-2 2 8 

0. 5 — 4. OMm, JfSL<ttl. 5-2. 5 /irat 
Il:l$TFT2 0 4H^§MMii^tlT 
l^o SMi2 0 5il y-h*feiW2 0 9 £W«# 
Kb, ^»IH^ 1 2 3 ^BStTFT 2 0 4©KK>« 

^2 2 %\Z&WttZ>*mteWk2 2 9Sr«a^-r^=i>^ 

>U— 06 (B) T»4B*TFT2 0 4 4^ 

[0 0 9 1] B13 BI*fliOBff-i*»6«t±I 
Bti:StA-A'»fBtfH6 (B) tC^f 
i$^KI@l:MtTI/^o IXTFT2 0 4H 

^^y-hl6fll^UT^^T^f*Ml 0 8 
i^ibt^-So BSttLT^S:^ fttK¥*#ffill 
0 8f:tt, V-X««, HH>fi«> LDDWi 
SESntl^. &tz. 2 5 6«V-XS2^1 5 2 tv- 
X«*2 2 6fc<0n>** 2 5 7 BHH>E» 50 
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1 5 7tHH>fi«2 2 8<h<7)=:>^i7 hgBT£>£o 
SM12 0 5 H i*TFT 2 0 4OHK>««2 

2 8a>S3^i"S¥»{fcBt2 2 9 i^- h«fiiRIK*^L 

[0 0 9 2] BUt*>*ft#ll«tt* HStT F J: tff§g» 

H»3W»*rfttt*R:«iiT*iaB««i*r«TFTo 

tt**i-**«tt*m^»fi!t"r* :tl:J:DL DDS8 

[0 0 9 3] 5EC**Jfi«ITtt, 0 7 i:^tJ:3t:, ± 

X^-it 1 7 2 feJEfiW*. RUSK, ftt^X^-^ 1 7 
2 fcfWT* Jg«£E» 1 8 3 OS^SB 1 8 2 © 

«a®£«g-r<5«§iBii 7 4&*riE-r*. ttttx^-u- 

1 7 2©«»K:IRJttt&^tf*. J SR&SJCDN 
N 7 0 0SfflK Xfcf^- -eft#Lfc», 

5 0-2 0 ox:Tjn«ftLT«{ts-e- 
[0 0 9 4] c: © J: 5 1 btff «Sft*x^-itfi«Jt 

ffSKH 014T^-£5K, tt«X^— * 

1 7 2o*tttta«T]i«^¥ffla:»«ia:a«k5J3-r 

*SH*1. 2-5/zmib, 
¥^8L1^5-7/im, ¥i^flL 1 t^(D^% 
L 2 t<Dit& lttl. 5t-?Z>o HOitOTOf-^ 
— *tt± 1 5° aT£T£<, 

[0 0 9 5] 7,^-*C0iHS^fi£ScJ3R^-rn«A(/i 
^, »$Kft, 0 7 tC^-T^tC, ®*ggl8 8tC^o 
^T^KK >E«1 5 7 (B*1I) <7>:3>^h» 

2 5 1 tmtex^o&ft&m? ^vtzmvix^-' 9-1 7 

2S»*f*tA^. I3>** h»2 5 ltt¥ffltt**» 

^(D^^CIT^/^^ hg]52 5 1 tCX^-it^CO^Jt 
&**t**»TtttKX^--1t 1 7 2^Mt^ud:T% 

[0 0 9 6] 01 1 H^ti: 3 ftt*:X^-1* 172 

(DftmmmTs mmsit&i s 3 <D®m&&m~?z>&mm 

1 7 4*i»j£3ft*. §111 7 4teig : ?gBl 8 2^*5 

ass*!*. «i 7 4<D&m*myt£m&9&m<Dgift 
t^JB^as 1 8 2 (c&ut, ^jsiR 140 tz&mm 1 7 
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[0 0 9 7] tOft, Sffil 0 1 OXBKEfRlIJtl 7 3 

^Mt^o as^ss 1 8 2 fcttEiWK 1 7 3 amAisn 
tt»««o»*3&« l « l ana t a* ^»?ihis§co t 

FT_hlC*bX^-1t 1 7 2 £?Bj£LT:fc< X^-it 

[0 0 9 8] 6U:fccfcD, 3S«IBBSft»tse*^^ 
-it 1 7 2**£«1 0 1 t-MUc:7^T>f^ h U 

ft, ftttX^— 9-1 7 2*JB/*Lfc#l«£:T*£<fct>T 
(H7, HID 
[0 0 9 9] 7^f-f^bU^^i«t»C3S:«»rtI 20 

5 2, BSU&^#5— y<<)V&— , ^0J^HM2 5 3 

TK Cr, A 1 5 0-3 0 OnmOJPST^fiE 

[0 10 0] tl/T, H8fc«-TJ:5fca*»ia»l3 

*->-;WBJl 7 9Tl^^ e ->-;WSIl 7 9C(J 

itl 7 2 ^cfcoT^-3ttWH*«FoT2tS:oa£«3&«li!iO 30 

^ten^c tux, asoi8Bi:«»#S2 6os 
[oioi] ii:, 7^f^^hU^xSfii o 0± 

fc, 1 8 2 fc*5t,*T, glKEIS 183iFPCl 

9 i&mjj&m<mmi 9 5^ct^T«»»fc»«"rs. 
hi 2 (a) \tm?mi8 2o&»<D&Rfii*}£mw.& 

HI 2 (B) ttftR^fSHCi&^JfcBr 40 

[0 10 2] HI 2H^td:^(:S*tt#lIl 9 5B 
mmmi 9 5 a«i:4*>DAft£T^y**ftft»+ 
-SS/zmS^l 9 5 bl:iDi«Sft, il©i?19 
5 b AfttlREIK 1 8 3 <h F P C OEi 1 9 1 b <h 
-T^C^fccfctK 7?f^^h'J^XlfilOO<tF 
PC19 1t«»l:««nut^TS5. FPC19 
IBlfil 0 1 £Oft#3iK&W»*fc»fc. ^ffi^SE 
1 8 2<Z>ftfiiJfctt*jELT*9, JB«^tt»Itai 9 2 
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[0103] L^ffiM 2 ] HS£#iJ 1 t?tt, ttttElt 1 8 

0y£&0!-r£. TFT<of^«xatt*««i*ffl^s. 

[0 10 4] if, *««lfl!)fP«X8»CttoT, H9 
(C) raliT^TPo hE«*«lJ*"r* 

mmm3 o i ^iBMfK3 o 2<Dmmm*f&m-f2>o 
mmm 3 0 1 1 as^/ty- hE^^^^-r^^ 
in 10^11 KDtitm&m^tite&^o ^rzi&Bjim 

«R3 0 2 tLm TFT©V-X/KH>i2«© 

Jlt3&«T*-5. ill3 0 1«i:lT, WNK 

T I TOm&J&m'TZ> (H 1 5 (A) ) o 

[0 10 5] *bT. H4 (A) tC^-r^pJClx^X h 
7X^«l, #113 0 1 chSBJ^S«3 0 2 ^1 
yf>^LT, TFT©y«-hE»R«B15 (B) K 
*tJ:5t*l*Ei3 0 4 t»rtt* B WSi«»tt 

[0 10 6] *«^7X7t»*fS©-^iLT, 
BS^tt-ay^X^ (Inductively Coupled Plasma: I C 
P) X7f>^f^ffl^§t^. ICPlyf>^ 

F< <hC 1 , 02a©#*«rKJfc^K:»AU JE^J 0 . 5 
-1. 5Pa (jfSKIllPa) fcU SSVIie^ffi^ 
2 0 0 — 1 0 0 0W^)iSM$ (13. 5 6 MHz) m# 
^OTd"T^o c<vm. IWIWcXf-yl:«2 0 

m-T^Clt^ctO, ttT»#tt©Xy 
^^tfrS ICPX^/f^giSffi 
/8*r*££K:,fcO, W&£<&l^>&JRKfc2~5nm/fJ> 

[0 10 7] L*>U £CDP#KT*£<0Xy^>^©a 
RJfcfc&Af Wlt#t5ift 
Bft->'J3>i (y-Mft«Ki0 9) oa*5ifctt2. 

5-3t»S<DT, ^l©«k5&*— /t— Xy^>yjfla 
ICttK KffcSffcv'U n >BR**»HiL;fc®B:2 0-50 
nma*Xy5 1 >i? r StlTSI«M^»<tta. 

[0 10 8] fLT, *6£#J 1 TISH^Lfcct^tCTFT 
O^aJfttRK'J #n>«:a&JDU H5 (A) \Z^T 
«t5i:«»««l3 8S»«U ¥SW*«^*lralxft: 

u>, #D>e«ttft-r« (hi s (o ) • 
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[0 10 9] LT. 05 (C) \Z7rk-f£5lzmffl&m 

mi 39 *wii&?z>o mm^rnm i 3 9 <Dttm$mmm 

(El 1 5 (D) ) . 

[oiio] m 6 c*-r<t ? «««6^i 3 

8 (cjfp^^iM 1 3 9 [zMsVt^mfcmtzMi&znfzv- 
xm^rzitv ui >mmzm-r%^ ? h*-** 
»»iEr*tn«»c. i«HEi3 0 4oif*i:*v»t. 
Sfsc©«i^a5W3 o 4 £Uf&-r& (m 1 5 

(E) ) . 

[Olll] K»OIiB*««l l i:B*l:*«L''C, 
Tiz^-C^MJ^S&l 0 0£5tfirr2>. tT> 
yizy^vMJizXSSl 0 0 t*t|S]S«2 5 0£-> 
l 7 9C±?TlS!)^b*«attfi2 6 0 £i*A 
U ftttSIK 3 0 4iFPC191 £S7?ttiHSffll 1 9 

5\z&iTm%&}\zmm-$z> (015 (f> ) „ 

[0 112] ^mmX'it. ffilI3 0 4CJ:oT, & 
ggE^3 0 4©itl3 0 1 0«B*8?"Clf>4ft*. 

in 3 0 1 a«H3 04, y- vmmm 109. s 
1 1 3 0 2 t < 5 snt ii t s 0 , n-mzmzn 

[0113] immm 3 ] *mfamtmmm 1 <d%z& 

\zLtzh<DT'&D. »«E««y-HE*£BU 

9 zm ^x^mm<D7 >f-f^hui' x*igrof^sa 

Xg&K9!Ta. CldTtt. BI*«©ia*TFTj3J:tf 

grr*. 02 1 t»«5fi«©fp«xe*«-r. 

[0 1 1 4] 0 1 7 (A) Cfc^T. ^?7XM6 0 1 
SBC. gHb->U3>BI, a{t->U3>K*fctt«fl:a 

T£. **«5«Ttt. ^XTCVDftfSiH, N 

h,, N,oa»&j^sn*«<bSfls>' , J=i>gi£i 0- 

2 0 0nmL, Btflsfi^fci'U 3 >^*BC S i H, , N.O 
~2 0 0 nm (jifSKIll 0 0-15 Onm) ©ffSK: 
[0 115] ^5X7CVDST#M>' I J3> 

?PM1 lSffl^T, 7* h UV^77-f- (Dg^Bf'J: 

K ? -f x * > y <fc o T»«R**#il*** 
U 6«¥lfl:l6 0 4~6 0 8$f^tl.. ^S»'> 
U 3 >I0 H 7^ ly f>yiCttC F, tO, (DM-Sfi* 
&tC, y- h*£i&tt6 0 9li77X7CVD 
ST-12 0 nmOfS-CSftHb->U3>Ii!i^«t 



-So 



[0 116] -tLT, y-MftlMl6 0 9 JiCy-hBE 

6 11, 6 12 £39i;*«0t 
6 1 3©«Ha£WJ*tt»«flt£»J£T*. ^116 1 
I^WNIT. ^1116 1 2*WfltTiB»SU ii§BJ«f 

m«6 1 3 izmt^f >¥*y&M4tm®i€:& (i n,o,- 

Z n O) SBfflKT* (0 17 (A) . 0 2 1 (A) ) . 
[0117] i207*h^^PM12$lH, 7* 
MJV^77^-W^ffiffltTl'y7 HVX?RM21 
10 ~RM27£®f£L, »^««IK6 1 3£X-y^>yL-T, 
y— t-EIH 6 1 8 — 6 2 2 t^SE® 6 2 3, S^IB^ 
6 8 3 CDftXH 618a~623a. 683a S^eET 
5. (017 (B) ,02 1 (B) ) 

[oi is] mwmmmT*u2>m±m 6 1 8 a- 6 2 3 

a, 6 8 3 a©{giJBte0 18 (B) , 02 1 (B) fC^ 
f Uv5^hv^^RM21~RM27«tOfe^ji-r-5«fc 

ptcx^y^ysn*. *ii6 ii, 6 i 3£ 

hE®6 18~6, 2 2 . ^§E8l 6 2 3 RZ/$5ftEii£ 
20 6 8 3*t^t5. (017(0,021(0) 

[0 119] IH^6 18-623. 6 8 3 it. SKSS 
I6 13T*&5i6 18a~6 2 3 a, 6 8 3 at. 4 
H6 12T&l>I6 18b~6 2 3 b, 6 8 3 b<h. 
4IR6 11TS«l6 18c~6 2 3 c. 6 8 3 c*« 

[0 12 0] COtt'>&<i:fey-l > iS6 18~6 
Off?. ly?>mcCF,tC 

30 t^cDSsas-^n^ns osccm^lt. titmnii 3. 2 

mW/cm' (13.56MHz), 2 2 4mW/cm ! (13.56MH 

z), JE7J1. 0Patl7f>^fro&. COJ;of<£ 
l7f>^frl:J:oT, y-hB*6 18~6 2 2© 
SjggBtcfe^T. ffi%&frt>ftM\ztsfr-2Tfc*\zm2tfi 

JiiD-rsy— /t-g5*<^fi£$n. ^©^ia«2 5~3 5 

° . Jftb<«30° ^-/t-SBCDfcgte, & 

k l d DmmzM&t? z&mm n g^wafw*©**^ 
ek** <««■*■*. «. e i y 

-yt-g&OSS (WG) <h^-/t-gj$©P£ (HG) £ 
40 SUTTan (0 1) =HG/WGTS$ni>. 

[0121] »ai*3a-r^t«t<xy5 i >y"r* 

fcfcfctt. WMt6 0 9Of4O10~2 0XS*©ll 

©i y f> ^(dwrmc \zmm-r & -.Kga* * & . m %. «, 

wli:«t5»Sft«ft->U3>I (y- h«fe«tM6 o 
9) 0D»*?lt«^lT^Lfc«fc5t2~4 

3) ffe5©t', crc>«t5Jft^— A-xyy->yffl3lc 

<fc 0, &tik&<k>' t ) 3>I*«IfflLfcIB2 0-5 Onm 

so y-Me»ii6 i oja»»«snfc. 
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[0122] ^lx. mmTFT^^zsmmm^n^- 

t^STFT(3)LDDfi«*fJStSfcftl:> nS$: 
tt#T**tt4fc7G*«lWOXg (n" H-^XS) £fT 

1 1 7&-e<Ds*»u /t-»t*-r*y- 

h!H^6 1 8-6 2 2 STX^ittiSXSBtni 
ia-r^> (HI 8 (A) ) o 

^618-6 2 3 0r-^-»iy-H6«86 1 0 i 10 

ua-rsfcje>^, mmnj£&M< s o-i 6 o k e vt 

U LDD««SMt5fcfti: F— X«*<£<. ix 

1 0 1 3 — 5 X 1 0 1 4 atoms/cm 1 <fT ¥#ftICiiD 
Sft5^>E»Oi*Sl x 1 0' 6 - 1 X 1 0 ,9 atoms/c 
m 1 ©**ttB"C»ftrr*. :^5i:tt, 018 

(A) ^*rck5^»tt¥*#Btfce»«na!^:tt*« 
4gt624- 629 SrJgfiWS* 

[0 12 4] COXgKiS^T* fi»KnS^««fi« 
6 2 4-6 2 8 £*5V>T, 4>fc < £ fc^- M2*£ 618 20 

-6 2 2i:I^ft»»i:tSft*U> (P) <£>»££j 

Ett* hE«6 18-6 2 2(D^-/1— g&<E>I&JP^ 
ftSRttT*. W6, «WEnffl5ptt«i««6 2 4-6 

2-8^*M2tt*u> (p) ^?s*^, y-hmmzm 
t, ^^bu-bt^u > (p) ©»*#*SMfcrr*&» 

T*-5o HI 8 (A) T«®SgnI«®^6 

(P) ^jD^nfc««^lS»WlC^bTVi^CDTtt3fe 30 
<, ±SfiOJ:5fcU>olME«fl:3&«y-hE»6 1 8- 
6 2 2^fWt^Mi:»ot»L/Tl/^-^^ 

[0 12 5] *C> nftWSTFTl:*3^ 7~ 

tt«««0»*ttToft: (n + F-^IS) o k^h 
*7X^7RM21-RM26£3IU ^«tty-HE«6 18-6 

2 2^U> (P) *Jg]R'r*^X^ttt<5«k'5t, 

> F — yffiK&^T 1 0 — 3 0 k e VG>ig;injS*ffi<B& 
frT*UP-r<b. u©J:5i:l/TM*nI^«»(l*6 40 

3 0-6 3 5^Mt^)o ^n^>«6 3 0-6 3 5^ 

i^y-b«e«6ion y-hE»o»ricxs^fe 

1 2 Onm^SSK&tK 7 0—10 OnmtftoT^S, 

(p) *»arr*z:£**T€r*. f tt, £*i&««6 

3 0-6 3 5©U > (P) «^1X10^1X1 
0*' atoms/cm 5 <2®B£ft££ 5 (018 

(B) ) o 

[0 12 6] fbT, pft*;HTFT^MnS 50 
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yt¥m&m6 0 4. 6 0 6l:V-X^cfc^KK> 
««tt5<El*pi^««**6 3 6, 6 3 7 ^M 
T£o CutH y-hE*6l8, 12 0£^X^7<h 

«*flEpI^>E»(8«6 3 6, 6 3 7 ^Mt^ B Z<D 

5, 1 0 7, 1 0 8tt, I3(?)7t F i?PM23£JB^ 
Tl/^X h^X^RM29-RM3l£^fiScb:£B£«gUT& 
< (B18 (C) ) o 
[0 12 7] ££T«j££n*^liffi4»fiI«6 3 6, 6 3 
7«y#7> (B:H 6 ) Sffi^&-f*>H-XfeTJgfie 
■T*. fbT, y-hE«i«tt6^^iSE»*pS^>E 
*«*^*D> (B) »«3i«3 X 1 0 i0 -3 X 1 0" at 
oms/cm s hteZkolZ-tZ* ^fc, y-hE«£fifc:* 

pi^S^cilTM^n, ^<it)l. 5X1 
0 ,9 atoms/cm s ^±0?gSi:U #D> (B) 
HI 8 (A) OXaTf*UnS*lfcU> (P) iSS^l. 
5*>e> 3ft£&*ck5£T*££K:cfcCU p^**;H! 

[0 12 8] B19 (A) , H2 1 (D) \Z7jk 

-TXo\Z, ifttfty U n >T?il)§IlfeIl6 3 8 S: 
^j£-r*o SfkSft •> U ^ >K«y 7 C V DftT s 

V^T, Haa^'X^^b^it, 3-l00%CO*^^r^ 

t^nffl^+T, 3 o 0-4 5 or-ei — i 2mNKDf&m 
asrfrv^ *«*»#Bift**ft-r*xa*ff5. 
xgtt»wfc»ssnfc**fc«k o 

1 0 ,6 -l 0 ,8 /cin s ^^>^U>^^>F^^«T^X 
gT&£o 

[0 12 9] S14^b*«fc(^*3!l<b©xa^*l7bfc&, 

#1. 0-2. 0/imt&S«t5l:MtS (019 
(B) , B2 1 (E) ) . 

[0 13 0] &4<Dy* hVX^PM24S:/B^ 

m&¥mibmiz&&2nrzv~xmm&fc\* f u< >® 

mzm-?2>Zl>&? h*— JP&tA 02 1 (E) Kl^T 
J:5fc»«E«6 8 3 0fl!ia&S5fi£llK6 7 3 

[0 13 1] uOIi«F7^X7f>^:«t Ofr 
F 4 , O^LTffi«l6 3 8 ^X7f>m o * 
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[0132] 121 (E) tZ^r«t5t3, #««6 7 3 

l:±^T«K!EII6 8 3©<BH*I5Cil:«kD, J£tt 
E«6 8 3©&«KT&*Ji6 8 3 c, 6 8 3 b CD^® 
B8fl»llta-5i6 8 3 aty-Hfi«R6 1 0t 
«!IBSi6 7 3l:»Lft«iT|SftSfc*. 

[0 13 3] fit, Til (50-15 Onm) /A 1 
fit (3 0 0-4 0 Onm) Lfc ^SM^ 

a^3H83l«l»*8 0— 1 2 OnmOISST^fiEb, fl^fifc 
019 (C) 

i»ST*flcU, 1507^ hVX^PM25tC£9 

~P>^LT, y-XE«6 4 8^6 5 2 tHK>E« 
6 5 3-6 5 7 ^Mt§ 0 ZZ~C, HK>I»6 5 

7^ii*mffi^bT^tg*r^ 5 b^Tfe^o fk>si 

6 5 8»4P01B*fc«"r«B««**L/T^*. 20 
[0 13 4] i&«J[§}&§<£>S?§ 1 OpftWlTFT7 0 
OfCte, SDc¥iM6 0 4(1? t*WM«7 0 
6, J(J»fl6pffl^»fi*1l[**6j«*V — X*«7 0 7, 
HK>I«7 0 8« ^ntO^o t«7 0 7, 7 

[0 13 5] SlOnftWITFT7 0 1 Ktt, A 
)K*Sftl6 0 5\Z7-**)Vl&J$Lffl$.7 0 9, ®jt^n 

7io, 711, Kaans^ttttfctf-ejgjfc-r* 30 

[0 13 6] uOLDDS«WWJ > (P) <Z>*1S 

\Z. y— haa^JBSBSr-f—^-^tttLT, fOr- 

fflT^* nft*;HTFTti^TCOJ:5&LDD 
F T ^ t 

[0 13 7] B»[S&<B*2<Bp?**;i/S!TFT7 0 
2HTFT 7 0 0 iH8l:, I^M6 0 6C?t 
7 14, »»KpS!^>E»««"e»«*ti 
§V-XI«7 15, HH>I*7 16Stt*. * 
§715, 7 l 6l:*^Ty-hE«ti&^fciB«tt 50 
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[0 13 8] »20nft**i!TFT 7 0 3tCte, A 
«¥iM6 0 7 K^ + *^»J«««7 1 7, y-h« 
1621 tlWLDDM? 18, 719, iSSSn 

a^«*i«T»ist*y-^(W7 2 o, fh>s 

«7 2 1*tLWS. LDDfi«7 18, 7 19H 
LDDS87 1L 7 12tRi;ij8ifS. 
[0 13 9] i*TFT 7 0 4l:B, 6 0 

8l:ft*;HS*I«7 2 3, 7 2 4» fiIftnl?N 
*fS«T«StSLDDfi«7 2 5-7 2 8, i^iS^n 
a^tt«««T»fiJt5y-7*fcB H K >««7 2 
9-7 3 1SWI/TW. LDDM7 2 5-7 2 8 
tt, LDDM7 1L 7 1 2 tmVffitfLtTZo 

[0140] 2*>\Z. 7 0 5 \Z&\f*X\t* ¥m 

<*:l6 0 8l:ft^MI*7 3 2 t, LDDSS7 
3 3, 7 3 4, nffl(B**£*tt*««7 3 
n, y-Mft««6 l 0 6W#l:» ^SiBH6 2 3 

[0 14 1] ^LT, ^flSOTl tra«J3, fg6CD:7* h 
7X?Sffl^T, ««BIBSfi»t5tt«7^-t6 7 
2£^f£U ffifam6 7 4 &j&J&ls 9 * U 

T, *««liBfi»:, MM2 5 0i7^r^7^ 
h U i^^iK 7 0 o 6 8 6 tB 0 ftbtt, S 

«<0Rffl£%||tm2 6 0 Stf*"*"*. *fftS«2 5 0 

[0 14 2] Ml:, E2 1 (F> fc«T«fc3K* *l*e 
§6 8 3 cDS^gBK^T, 19 5a 1 

9 5 b*<#«$nfcft#tt*«8tl 9 SW^T, FP 
C 1 9 1 *«»»JCtt«-r*. F P C 1 9 1 H^^T, 
191ali*U<$F*T65SST»0, 191btt 

[0 14 3] ^SMl-STah^yy-hSTFTS 
^Lfc^, * h Air- MTFTCf d t fi§ 

Pr-iZf^h U^X^CDEL^B&£TFTT&5[§I& 

[0 14 4] [»S#J4] *«W**fcLTfMI*ftfc 
Ti7 ?V h U 5> E 

v*)],**?* tix**;*^ ssarifsag* 
3 >->^?AS:t^±tf ens. *ns<a--0y*B2 3 
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[0145] @2 3 (A) te/t— y^-;un>t;3.— 

2 0 0 1, U^A^SE 2 0 0 2. g^gl 2 0 0 3, * 
-*-H2 0 0 4TiJ«*ft*. #*W4*«»«2 0 

[0 14 6] 02 3 (B) tttfx^-*^7"Tffe0. 
2 10 1, ^S12 10 2, ^A*/S&2 103, S 
f^X-f y^2 10 4, ;tyf , J-2 10 5 1 g^££2 1 
0 6t««*tlS. **IBtta«*«2 1 0 2^<Dffi 

[0 14 7] 02 3 (C) tt*#fll«**T*D, 
2 2 0 1, mmAJlffi 2 2 0 2, S&SB 2 2 0 3, Sfcff 
X< ^2 2 0 4, *Sfil2 2 0 5T'ifiH*nS. * 
5BW4**S«2 2 0 5^^>ffi^ft-^S(l»lHlK^iiffl 

[oi4 8] coi3«t*»fflflMB«*»4, mmt^h 

[0149] 022 fr^JfiffJ 1 (2^SA°*;U£*?# : 1H# 
fBK^fcSfflbfc^J^T* i^812 2 0 5i^>yf 
3 0 0 2, ffi^^Sf 3 0 0 3, LEDAyJ 
7<h3 0 0 4l:±D*^tiW4. ^yf/t**3 

o o 2tt«#a*«»*o«ff*fB«fc"r*fc»^Kfrt 

T^S. ^y^/WP3 0 0 2OiJj6H — JBfcLED 30 
ttifOSHK*^ 3 1 0 0£, ffi0-*C7th^t- 
H&^SJt*? 3 2 0 0dW5>n, -t^M^BBK: 
Xtt**»rt*ttTV><5. ^y?/W3 0 0 2 6ff 
bT^gS^ifi^>ch§^;m^3 2 0 0 ©HttrttfSBftrr*© 

[0 15 0] 02 3 (D) te^ 1/ 1: — A^fciilfft 

2 3 0 8, BBfttt#2 3 0 4&tWfStlfc*ft2 3 40 
0 1, 3>hP-72 3 0 5, 8^812 3 0 3, 
2 3 0 1 Kl»*asn&**«« 2 3 0 2 "ClrtSft 
£ 0 SacSB 2 3 0 3 <h*ffc 2 3 0 1 ICfc*&*tlfc* 
jK£«2 3 0 2 ite, raU««**«bTfcAl^U «T 

2 3 0 4©i«ta«bfcD, «2§<£»f£ttli£*^b 

T^C^T^. £it, *^2 3 0 1 t^>hD-7 
2 3 0 5 i^gl2 3 0 3 £«\ ffiSKHB-^SreiST 
4fcftfc#«a«fcL,Tt)A^b* ir>1ta$2 3 0 6, 50 
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2 3 0 7 SRW"T*«a«*fctt3ta« t ItfeS^ 
^fgBJte, ^^gl 2302, 2303 \zmm*T2> ZL t 

**T#*>. f^812 3 o 3iia*©CRT*«we: 

[0151] 023 (E) «:/D£^AS:iE»L;fcfa» 
J9E# (£TF, E*«* Sffl^$^U-t-T* 
0, ##2 4 0 1, a^I2 4 0 2, Xtf-#-£B2 
4 0 3, E»«E#2 4 0 4, *ff^7f2 4 0 5t?i 
fig^tl^o N. E»«#CttDVD (Digital Versati 
le Disc) -&Z2 >/1i7 (CD) &£*J8V>, 

i**fr3^i**^**. **W4S«*«2 4 0 2** 

[0 15 2] 02 3 (F) Vt'f-J^ *7-V$>K) > * 
* 2 5 0 1 , 2 5 0 2, ^BSSP 2 5 0 3, Mff 

Myf 2 5 0 4, g^SB (0SL&^> Tlffi^n 

^ 0 *5s§8tt**s«2 5 o 2^<Dm<Dis^Mmm^ 

[0 153] 024 (A) \$yn>bM7WjLi7& — 
3tt«^**5ct^*»«2 6 0 1 , Xi7U- 
>2 6 0 2T*jn§. **fltt**8t^*©fi© 

fs^wiHiKtciii^-rsci^^-e^^o 024 (b) a 

•J7S^nyxi7^-T*0, **2 7 0 1, 5tJR3tt^ 
JR*5«l:tf*^£«2 7 0 2, $7-2 7 0 3, X^U- 
>2 7 0 4«^5. *»«tt«S81**Ott® 

m^mfflmmzmmrz z. ta*-?**. 

[0 15 4] 02 4 (C) 02 4 (A) *$<k 

OT2 4 (B) ^*5tt*5t«^**5«t^**S«2 6 
0 1 , 2 7 0 2 #«3fc¥*45J:tf 
m^mm 2 6 0 1, 2 7 0 2 ttftiB^* 2 8 0 1, ^ 
7-2 8 0 2, 2804 — 2806, i^f 2 □ -f y 5 
7-2 8 0 3, fc-AX7 p U7^-2 8 0 7, 
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